The aim of this research is to proposed a new computational algorithm of numerical integration by using 3-points parabolic regression technique. In numerical results, we performed the algorithm on Matlab program and compared the error with Trapezoidal and Simpson's rules.
Introduction
The definite integrals are arise in many different areas and for evaluating definite integrals, anyone can use the Fundamental Theorem of Calculus ( [4] , [5] , [6] ). However, it can not always be applied: there are some functions which do not have an antiderivative which can be expressed in terms of familiar functions such as polynomials, exponentials and trigonometric functions. But, we can approximated these definite integrals by using the techniques of numerical integral such as Riemann sum, Trapezoidal, Simpson's rule or other variants of Simpson( [1] , [3] , [2] , [4] , [5] , [6] ).
Let f be defined on [A, B] , and let P = {x 0 , x 1 , ..., x n } be a regular partition of [A, B] which subdividing the interval into n subintervals each of length h = (B − A)/n. Then we can use the following formulas to approximate the definite integral:
Riemann sum:
where
Simpson's Rule:
where n is an even number. From the above formulas, it is obvious that the sum appearing in the Trapezoidal Rule is a genuine Riemann sum and yields an approximation that is usually superior to those obtained with the more ordinary Riemann sums. Although, the formula of Simpson's Rule is generally produces more accurate estimates than Riemann sums and Trapezoidal Rule, but the n subinterval must large enough. In this paper, we constructed a new computational algorithm of numerical integration which produces more accuracy with a small number of subintervals.
Main Results
Let f be defined on [A, B], and let P = {x 0 , x 1 , ..., x n } be a regular partition of [A, B] which subdividing the interval into n subintervals each of length
where a, b and c are constants. Set
, then we have:
By the parabolic regression, we use the data of these three points to fits the graph of
Hence, to find the coefficients a, b and c in equation (4), we can state as the following: Firstly, we summarize the above system as the follows:
For convenience, we can rewrite the system (5) as below:
Secondly, we use the row eliminations for the first and second rows. Hence, we have ⎡
From (7), we can consider the following system of two equations
Thus, we have
where α(ξ 2 − δ) + β(δ − 2ξ) = −1 and αδ = 1. From the third row of system (7), we have
Finally, we can approximate the definite integral of f (x) on [x k−1 , x k ] as follows:
Then, the numerical approximation of the definite integral are obtained from the summation value of all subintervals [
where a i , b i and c i are the constants in the subinterval [
Therefore, we can state the algorithm for finding the numerical integration as follows:
Three-Points Parabolic Algorithm (TPA):
Step 1: Set
Step 2: For i = 1, 2, . . . , n
Step 2.1:
Step 2.2: Compute the value of β, α, ξ, δ, ε 1 , ε 2 and ε 3 as in Equation (6).
Step 2.3: Compute the value of b, a and c from Equation (8), (9) and (10), respectively.
Step 2.4: Compute the numerical approximation of the definite integral in subinterval [x i−1 , x i ]:
Step 3: Compute the numerical approximation of the definite integral in the interval [x 0 , x n ] from:
From Equation (12) 
Proof: By the parabolic regression and let a i = a, b i = b and c i = c for all i and j. So the curve passes through the points. Then we have:
Since n is even, we have
We can now evaluate the coefficients a i = a, b i = b, c i = c and x n = x 0 + nh and the above equation in terms of y i . Then, we have 
Proof: We firstly determine the error term from the remainder of Lagrange polynomial P (x) with n = 3 over the interval [x i , x i+1 ] as in the following equation
. By intergrating the above equation and let x = x i + ht, t ∈ (0, 1), then dx = hdt. So, the absolute error can rewrite as:
2880 .
Numerical Results
In this section, we tested the algorithm with the specific examples ( [1] , [2] , [3] , [4] ) on Matlab program and compared the results with Trapezoidal and Simpson's rule. The tested nonlinear functions of the definite integration are below: [1, 6] where the correct values, to eight decimals, are 0.78539816, 0.77209579, 0.74682413, 3.83086839 and 8.18347292, respectively. The results of the algorithms are shown in the following tables with n = 4 and n = 8. 
Conclusion and Remarks
From the numerical results, our algorithm have more accuracy than both of Trapezoidal and Simpson's rule with the small value of number of subinterval. However, our computational algorithm have to solve the equations system of three variables which more complicate in computation than others.
